Abstract The study objectives were to examine serious injuries requiring medical attention among children who remain at home after a child welfare/child protective services (CPS) maltreatment investigation in the US and to determine whether child/caregiver characteristics and ongoing CPS involvement are related to injuries requiring medical attention. Using the National Survey of Child and Adolescent Well-being, we analyzed data on the subsample of children who remained at home (N = 3,440). A multivariate logistic regression model included child characteristics, chronic illness and disability in the child, level of CPS involvement, subsequent foster care placement, caregiver characteristics, and caregiver/family psychological variables. Injuries requiring medical attention were identified in 10.6% of the in-home population over a15-month period, with no differences in rates by age. Children with a chronic medical condition (OR = 2.07; 95% CI, 1.20-3.58) and children with depressed caregivers (OR = 2.28; 95% CI, 1.45-3.58) were more likely to have an injury that required medical care. Older caregivers ([54 years) were less likely (OR = 0.15; 95% CI, 0.03-0.69) to have a child with an injury requiring care. Injuries were not related to further involvement with CPS after the initial maltreatment investigation. Children with chronic medical conditions who remained in their biological homes or whose caregivers were depressed were likely to experience an injury requiring medical attention. Older caregivers were less likely to report a child injury. Extending existing health policies for foster children to children who remain at home following referral to CPS may encourage more comprehensive injury prevention for this population.
Introduction
Injuries are under-recognized causes of death and disability for children worldwide [1, 2] . In the US, child injury deaths are usually the result of traffic-related accidents, highest for males, and more frequent in children of American Indian or Alaska Native descent [1] . Injuries differ by disability status as children with asthma, attention deficit/hyperactivity disorder, and vision disability have more injuries than children without a disabling condition that limits a child's age appropriate activity [3] .
Childhood injuries occur in part because of dangerous behaviors by children themselves or their family members, and can be related to lack of supervision or safety instruction given to children [4] . However, it is often difficult to determine whether injuries are accidental, the result of poor supervision, or the result of maltreatment [5] . Some caregiver factors that are associated with injuries include exposure to interpersonal violence, depression, and single parenting [5, 6] .
Historically, safety has been the focus of child welfare/ child protective services (CPS) and, in 1997, safety was reaffirmed as one of the three areas of concentration for CPS in the US [7] . Injury prevention is an important component of child safety and interventions to decrease injuries have led to reductions in the frequency and seriousness of childhood injuries [8, 9] . In CPS, caseworkers visit foster homes to assure the safety of children in out-ofhome placements. Caseworkers also visit families of children who remain in their homes receiving CPS services, although case management services are more intensive for children in foster care [10] . Constant surveillance of children following an investigated report of maltreatment is not routine given the numbers of children investigated yearly. However, injuries in children after a maltreatment investigation may reflect potential for reabuse, continued neglect, or other risk factors although no known studies have investigated injuries in this population of children.
This paper uses data from the National Survey of Child and Adolescent Wellbeing (NSCAW) to broaden our understanding of injuries that require medical attention among children who remain at home after contact with CPS. We examined the rates of injuries reported by caregivers for children who remained at home during the 15 months after the CPS investigation, although it was not identified in NSCAW as to whether injuries were unintentional or the result of child abuse or neglect. The injury rate included serious injuries, accidents or poisoning that required the care of a doctor or nurse. We hypothesized that key child characteristics including chronic conditions, gender, and disability status, caregiver psychosocial variables including depression and domestic violence, and further CPS involvement including receipt of services and subsequent placement into foster care would be related the occurrence of an injury severe enough to warrant medical care.
Methods

Setting and Selection of Participants
NSCAW, the first national probability survey of families and children involved with CPS, sampled 5,501 children reported for abuse and neglect from birth to 14 years old, for whom a CPS investigation occurred between October, 1999 and December, 2000. Sampling was conducted monthly over a 15-month period, and baseline data collection was completed in April of 2001. The sample included cases that did and did not receive on-going CPS services, either because the child abuse and neglect report was not substantiated or because it was determined that no services were warranted. A two-stage cluster sampling strategy was used, with children selected from within 92 primary sampling units (PSU), which in most cases were a single US county. Children for whom a maltreatment investigation was initiated were sampled from within each PSU. From the total sample (5,501), we identified all cases (4,034) in which the child remained at home after the CPS investigation. Of those 4,034 cases, 3,440 cases had caregivers who answered the question about serious injuries and constituted our sample for this study, whereas 594 cases were excluded because they lacked answers to the question about injuries.
Data for these analyses were drawn from interviews conducted at Waves 1, 2, and 3 with caregivers and child welfare workers. Wave 1 interviews occurred approximately 5 months after contact with CPS. Wave 2 interviews occurred approximately 8 months after Wave 1, and Wave 3 interviews occurred approximately 7 months after the Wave 2 interviews (see Table 1 ). Interviews with CPS workers were conducted in English and completed by a computer-assisted interview session. CPS workers were instructed to refer to the case record as needed to answer the questions. Further information on NSCAW methodology is published elsewhere [11] .
Methods of Measurement
Dependent Variable
Injury. In wave 2 and 3 interviews, caregivers were asked the following question about injuries: ''Since the date of the last interview, has your child had a serious injury, 
Independent Variables
Injury predictors were derived from the extant literature and are described below.
Level of CPS Involvement
Children and families were classified into two categories based on the Wave I interviews, including: (1) children living at home where the family received some form of child welfare services, and (2) children living at home with no further child welfare services. Also, we identified whether the child had any placement(s) in foster care between Wave 1 and Wave 3. Foster care placement was categorized dichotomously.
Child Characteristics
Child characteristics measured included race/ethnicity, gender, age and chronic medical conditions and disabilities as identified by the caregiver in Wave 1. Age categories were determined by the standard divisions in the injury literature: birth to less than 1 year, 1-4, 5-9, 10? years. To determine the presence of chronic illnesses, caregivers were asked if their child had health problems that ''last a long time or come back again and again.'' The presence of a disability was determined by the caregiver's answer to: ''Did your child need services for a learning or developmental disability?''
Caregiver Characteristics
All caregiver characteristics were determined from the caregiver's Wave 1 interview. Caregiver socioeconomic status was measured with two variables, education and annual household income. Other characteristics measured included race/ethnicity, gender, age, marital status, and number of household members.
Psychosocial Risk Factors
Several psychosocial risk factors were measured in Wave 1 interviews, including caregiver depression, interpersonal violence, and a composite measure of family risk factors. Caregiver depression (yes/no) was assessed using the World Health Organization Composite International Diagnostic Interview Short-Form (CIDI-SF) [12] . The CIDI-SF version used in NSCAW generated diagnoses of depression based on criteria from the Diagnostic and Statistical Manual of Mental Disorders [13] . Concordance with clinical diagnoses has ranged from 0.76 to 0.84 [14] and comparison of the CIDI with the Schedules for Clinical Assessment in Neuropsychiatry was 0.69 for current diagnoses [15] . Interpersonal violence experiences were identified using the Conflict Tactics Scales (CTSI) physical violence scale. The CTSI categorizes ''minor'' and ''severe'' experiences with violence. ''Minor'' violence includes events such as being grabbed, pushed, shoved and slapped. Examples of ''severe'' violence include events such as being beaten up, choked, and threatened with a knife or gun. Three categories were used to characterize the caregiver's experiences with interpersonal partner violence in the previous year: minor physical violence only, severe physical violence (which may also include minor violence), and no violence. Psychometric testing of the CTSI supports the reliability and validity of the instrument [16] .
Last, a cumulative family risk count was created, based on fifteen indicators of risk for child abuse and neglect asked of the caseworkers at Wave I. These included: the presence of child major special needs/behavior problems; active substance abuse by caregivers; caregiver arrests/ detentions; caregiver intellectual impairment; caregiver physical impairment; caregiver parenting skills and behaviors; history of abuse/neglect of caregiver; lack of reasonable caregiver cooperation with services; high family stress; low family social support; and caregiver involvement in non-CPS services. Detailed item content is described by Horwitz and colleagues [17] . For analyses, the risk factor composite was categorized based on the number of risk factors present: low 0-2, middle 3-4, and high 5?.
Data Analysis
Population characteristics of children with an injury and without any injury were calculated. A multivariate logistic regression approach was utilized to predict injuries. The multivariate model for the in-home CPS population focused on identifying predictive variables while controlling for other explanatory variables including child characteristics, chronic illness and/or disability in the child, CPS involvement, caregiver characteristics, and caregiver/family psychological variables. All variables were entered in the model simultaneously. For data presentation, all child characteristics and receipt of CPS services were included in the table, and only significant caregiver characteristics and caregiver/family psychological variables were included. A threshold for significance was set at 0.05 for each variable. All percentages reported are weighted to represent the national population. (Table 2) Of the total sample, 88.7% of caregivers interviewed in Wave 1 had children who remained in their homes after the maltreatment investigation. Of those, 84% of caregivers answered the question about injuries and constituted the sample for this study. Injuries were identified in 10.6% (SE, 1.0) of the in-home population over a 15-month period, with no differences between age groups (data not shown). Unadjusted relationships of the independent variables to injuries are shown in the third column of Table 2 . Boys were more likely to have an injury than girls and children with chronic illnesses were more likely to have an injury than children without chronic illnesses (see Table 2 ). Caregivers with depression were more likely to report a child injury than caregivers without depression. Both children and caregivers who were White, non-Hispanic were more likely to have a child injury identified by the caregiver than children and caregivers who were nonHispanic Blacks.
Results
Characteristics of Study Subjects with an Injury
Predictors of Injuries
Multivariate models (see Table 3 ) for injuries showed that one child variable predicted injuries in the in-home population. Children with chronic illnesses were 2.07 times more likely to have an injury than children without chronic illnesses (95% CI, 1.20-3.58). Several caregiver variables predicted subsequent injuries. Older caregivers (greater than 54 years old) were less likely to have a child with an injury than caregivers who were under 35 years old (OR = 0.15, 95% CI, 0.03-0.69). Caregivers with depression were 2.28 times more likely to have a child with an injury than caregivers without depression (95% CI, 1.45-3.58). There were no differences in the reporting of injuries for children who received CPS services and those who did not receive CPS services. There were also no differences between children who had at least one foster care placement and children who did not have a foster care placement (P = 0.90; data not shown).
Discussion
Over ten percent of children who remained at home after a maltreatment investigation had caregivers who reported a serious injury that required medical attention during the subsequent 15-month period. Specifically, children who had a chronic illness or had a caregiver with depression were at highest risk for an injury. Children with caregivers who were older had lower risk of a reported injury when compared to children with younger caregivers. The population of children in this study may reflect other lowincome, high risk populations in the US and thus, the findings of this study could be more widely applied to families with comparable risk factors.
Similar to previous research findings in the general pediatric population, children in this study with chronic illness were more likely to have injuries requiring medical attention [1, 3, 18] . The relationship of a child's chronic illness to injuries is complicated since it may be that caregivers are more likely to seek medical attention for injuries when their child already has a medical problem. Alternatively, it could be that children with certain chronic illnesses, e.g. asthma, are more prone to injuries in general [3, 19] . Also, the tendency to seek medical care for an injury may depend on the caregiver's access to medical care, tolerance for medical risk, concern about how a potential injury and the lack of seeking care may be viewed by CPS, and perception about what types of injuries require medical care. In addition, the literature suggests that children with health conditions are more likely to be the victims of maltreatment [20] .
Several child and caregiver/family characteristics were not related to injuries in this population, contrary to findings in the general pediatric population. Interpersonal violence, single parenting and child disability were not related to injuries [3, 5, 6, 21] . In this study, injuries were also not related to receiving CPS services after the initial maltreatment investigation. Although injuries can be a sign of maltreatment [5] , in this study injuries were not related to movement from home to a foster care placement.
Several caregiver factors were related to injuries. Older caregivers were less likely to report child injuries than younger caregivers. This may reflect older caregivers' experience or maturity resulting in fewer injuries or the home management of those injuries, a higher threshold for seeking medical advice, or competing medical problems they themselves have. Also, caregiver depression was associated with injuries in children who remained at home, similar to findings in the general pediatric population [22] . Pediatric clinicians are less likely to provide anticipatory guidance to parents who are depressed [21] , yet in this study the caregivers who were depressed were in the most need of such guidance.
The American Academy of Pediatrics has published a time-table and specific age-appropriate suggestions for injury prevention counseling for in-office pediatric clinicians [23, 24] ; these strategies are an effective method of increasing specific family safety practices such as motor vehicle restraint use and employment of smoke detectors in homes [25] . In pediatric primary health care, injury prevention has been successfully incorporated into the developmental assessment [26] . Urgent care and emergency pediatric clinicians can utilize the Centers for Disease Control and Prevention's child injury prevention fact sheets, which can be given to caregivers for education and to connect caregivers to on-line resources [27] . The standards for health care of children in foster care adopted by the Child Welfare League of America and the American Academy of Pediatrics detail the requirements for frequent anticipatory guidance/health promotion, including injury prevention [28, 29] . Unfortunately, these standards do not apply to children who remain at home after a CPS investigation. Extending these health policy guidelines to children involved with CPS regardless of their placement might encourage more frequent anticipatory guidance on accident prevention.
In addition, identifying caregivers' depression is important to enable pediatric clinicians to target at-risk families for injury prevention. Pediatric clinicians can screen for caregivers' depression using the 2-item version of the Patient Health Questionnaire depression module (PHQ-2) [30] . These two questions are easy to use in busy clinical settings, such as clinics and urgent care facilities, and may encourage pediatric clinicians to refer caregivers who screened positively for depression to adult mental health clinics or the caregiver's primary care provider.
Limitations
The primary limitation of this study is that the only measure of injuries is caregiver report of injuries. In addition, pediatric provider information about a child's health status was not available, and assessment of the presence of chronic illness and use of services for disabilities also was made by the caregiver. NSCAW also collected only limited data on pediatric services and we were unable to examine whether use of primary care services was related to injuries. Also, we anticipate some underreporting of injuries if the child changed placements or caregivers at home changed. Finally, all data on caregiver characteristics were self reported.
Conclusion
This study employed data from the first national sample of children reported for abuse and neglect in the US. It also it the first comprehensive sample; that is, it includes children who remained in their homes after a CPS investigation (which represent the largest proportion of children served by CPS). The results of this study suggest that injuries requiring medical care in the in-home population are not uncommon, especially for children whose caregivers are depressed or for children who have chronic illnesses. Also, older caregivers reported fewer injuries than younger caregivers. Future research needs to investigate the mechanisms by which these caregiver and child characteristics increase the risk of caregiver report of injury and develop interventions to decrease the risk of injuries, perhaps through targeted caseworker services. Finally, it is important to understand the relationship of injuries to re-reports of maltreatment and changes in * P \ 0.05, ** P \ 0.01, *** P \ 0.001
